A non-motile, yellow-orange-pigmented bacterial strain, designated HME6664
The genus Mucilaginibacter was first proposed by Pankratov et al. (2007) as a member of the family Sphingobacteriaceae. Members of the genus Mucilaginibacter may contain iso-C 15 : 0 as the major fatty acid component along with a number of different hydroxy fatty acids as additional major components. Species of the genus of have been isolated from wide range of terrestrial sites including soil, dried rice straw, freshwater, wetland water, rhizosphere and tidal flat sediment Baik et al., 2010; Jeon et al., 2009; Joung & Joh, 2011; Kang et al., 2011; Kim et al., 2010; Männistö et al., 2010; Madhaiyan et al., 2010; Urai et al., 2008; Yoon et al., 2012) . At the time of writing, the genus Mucilaginibacter contains at least 22 species with validly published names, including six recently described species: Mucilaginibacter angelicae (Kim et al., 2012a) , M. litoreus (Yoon et al., 2012) , M. lutimaris (Kim et al., 2012b) , M. polysacchareus (Han et al., 2012) , M. soli (Jiang et al., 2012) and M. jinjuensis (Khan et al., 2013) .
In the course of a study on the microbial community of Lake Soyang, Republic of Korea (38 u 029 240N 128 u 099 150 E), a yellow-orange-pigmented colony was isolated on R2A agar at 25 u C. The isolate, designated HME6664 T , was incubated on R2A agar at 25 u C and the culture was suspended in water containing 20 % glycerol (w/v) for storage at -80 u C.
An almost-complete sequence of the 16S rRNA gene (1330 bp) was obtained for strain HME6664 T . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed by using the EzTaxon-e server (Kim et al., 2012c) . Phylogenetic and molecular evolutionary analyses were conducted by using MEGA software version 5 (Tamura et al., 2011) . Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbour-joining algorithms (Saitou & Nei, 1987) . The robustness of the topologies for the maximum-likelihood and neighbour-joining trees was evaluated by means of bootstrap analysis (Felsenstein, 1985) based on 1000 resamplings of the sequences. All of the phylogenetic trees generated in this study (Fig. 1 Culture Collection (KACC) and the Korean Collection for Type Cultures (KCTC) and were used as reference strains based on 16S rRNA gene sequence similarities and phylogenetic analysis. The following tests were performed on the novel strain and the five reference strains.
Cell morphology was examined by light microscopy. Gram staining was determined using the bioMérieux Gram Stain kit according to the manufacturer's instructions. Anaerobic growth was tested on R2A agar at 25 u C by using a GasPak EZ Anaerobic container system (BD) according to the
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manufacturer's instructions. Cellular pigments were extracted with acetone/methanol (1 : 1, v/v) and their absorption spectra were determined using a scanning UV/visible spectrophotometer (UV 6101A; Shimadzu). The presence of flexirubin-type pigments was investigated by using the bathochromatic shift test with 20 % (w/v) KOH solution (Bernardet et al., 2005; Fautz & Reichenbach, 1980) . Catalase and oxidase tests were performed according to standard methods (MacFaddin, 1980) . The temperature range and optimum for growth were assessed on R2A at 4 u C, 10-30 u C (at 5 u C intervals), 37 u C and 42 u C during 72 h. The pH range for growth was determined in R2A broth at 25 u C. The medium was adjusted to pH 5.0-10.0 (at intervals of 1.0 pH unit) using 0.1 mM sodium acetate buffer (pH 5.0-7.0), 0.1 mM phosphate buffer (pH 7.0-8.0) and 0.1 mM sodium carbonate buffer (pH 9.0-10.0). Growth in the presence of 0.5 % and 1.0-5.0 % (at intervals of 1.0 %) NaCl (w/v) was also tested in R2A broth. Hydrolysis of casein [3.0 % (w/v) skimmed milk (Difco)], CM-cellulose [1.0 % (w/v) CM-cellulose (Sigma)] and starch (1.0 %, w/v) were tested using R2A agar as the basal medium. MacConkey agar and DNase test agar (both Difco) were used to test growth and production of DNase, respectively. Growth was assessed on marine (MA), nutrient (NA), trypticase soy (TSA) and blood agars (all agars from Difco). Other biochemical tests and carbon source oxidation tests were performed using API 20NE and API ZYM strips (bioMérieux) and GN2 MicroPlates (Biolog), according to the manufacturers' instructions. The DNA G+C contents were determined using the thermal denaturation fluorimetric method (Gonzalez & Saiz-Jimenez, 2002) Y. Joung and others melting curves were generated in triplicate. The DNA G+C content for isolated strain was calculated using a linear regression analysis of melting temperature (T m ) against calibration reference strains. For fatty acid methyl ester analysis, cells of strain HME6664 T and the five reference strains were harvested from R2A agar plates incubated at 25 u C when they reached the mid-exponential growth phase and fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (7890; Hewlett-Packard) and identified by using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) .
Morphological, physiological and biochemical characteristics of strain HME6664
T are listed in Table 1 and in the species description. Strain HME6664
T exhibited a number of phenotypic similarities with respect to species of the genus Mucilaginibacter, including growth temperature range and obligately aerobic growth. However, several characteristics clearly differentiated strain HME6664
T from the other strains of species of the genus Mucilaginibacter, such as yellow-orange pigments and growth at 10 u C ( Table 1 ). The fatty acid profile of strain HME6664 T contained summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c; 44.7 %) and iso-C 15 : 0 (20.2 %). The complete fatty acid composition of strain HME6664 T is given in Table 2 . The major fatty acid profile was similar to those of the type strains of the five reference species of the genus Mucilaginibacter. The DNA G+C content of strain HME6664 T was 40.8 mol%, a value within the range reported for all members of genus Mucilaginibacter (40.0-49.8 mol%). These data confirm the phylogenetic affiliation of strain HME6664
T to the genus Mucilaginibacter.
Therefore, strain HME6664 T should be classified in the genus Mucilaginibacter as a member of novel species, for which the name Mucilaginibacter soyangensis sp. nov. is proposed.
Description of Mucilaginibacter soyangensis sp. nov.
Mucilaginibacter soyangensis (so.yang.en9sis. N.L. masc. adj. soyangensis from Lake Soyang, where the type strain was isolated).
Cells are Gram-stain-negative, non-motile, aerobic rods. Colonies on R2A are convex yellow-orange, round and approximately 1-2 mm in diameter after 3 days at 25 u C. Good growth occurs on TSA and R2A agar. No growth occurs on MA, NA or blood agars. No growth occurs on DNA test agar or MacConkey agar. Growth occurs in the presence of 0-0.5 % (w/v) NaCl (optimum, 0.5 %), at pH 5-9 (optimum, pH 7) and at 10-30 u C (optimum, 30 u C). Oxidase, catalase and aesculin hydrolysis activities are present, but arginine dihydrolase, urease and gelatinase activities are absent. Nitrate reduction and indole production are negative. CM-cellulose is weakly hydrolysed, but casein and starch are not. Flexirubin-type pigments are produced. In the API ZYM gallery, alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-AS-BIphosphohydrolase, b-galactosidase, a-glucosidase and Nacetyl-b-glucosaminidase activities are present, but esterase (C4), esterase lipase (C8), lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and a-fucosidase activities are absent. In the API 50CH gallery, acid is produced from L-arabinose,D-xylose and aesculin ferric citrate, but not from glycerol, erythritol, N-acetylglucosamine, amygdalin, arbutin, salicin, cellobiose, maltose, lactose, melibiose, sucrose, trehalose, inulin, melezitose, raffinose, starch, glycogen, xylitol, gentiobiose, turanose, D- Table 2 .
The type strain, HME6664 T (5KCTC 23261 T 5CECT 7824 T ), was isolated from Lake Soyang, Republic of Korea. The DNA G+C content of the type strain is 40.8 mol%.
